In vivo, nucleoside reverse-transcriptase inhibitors alter expression of both mitochondrial and lipid metabolism genes in the absence of depletion of mitochondrial DNA.
Nucleoside reverse-transcriptase inhibitors (NRTIs), which are used to treat human immunodeficiency virus (HIV) infection, can cause mitochondrial dysfunction and have been associated with lipoatrophy. The effects of this mitochondrial dysfunction on lipid metabolism, at a molecular level in vivo, have not been described. We examined early changes (by 2 weeks after initiation of therapy) in expression of mitochondrial and nuclear genes in adipose tissue from 20 HIV-negative subjects randomized to receive dual-NRTI therapy (zidovudine/lamivudine or stavudine/lamivudine) for 6 weeks. We observed decreased transcription of mitochondrial (mt) RNA without significant depletion of mtDNA. Decreases in mtRNA coincided with simultaneous up-regulation of nuclear genes involved in transcriptional regulation of mtRNA (NRF1 and TFAM) and oxidation of fatty acids (PPARA and LPL), whereas PPARG, which is important for differentiation of adipose tissue, was down-regulated. Many nuclear changes correlated with changes in peroxisome proliferator-activated receptor-gamma coactivator-1 (PGC1), suggesting a central role for PGC1 in nuclear responses to mitochondrial dysfunction. Expression of peripheral blood monocyte mtRNA also decreased, suggesting that monocytes may be surrogates for NRTI-induced mitochondrial dysfunction in other tissues. Independent of HIV, NRTIs decrease transcription of mtRNA in vivo. The absence of depletion of mtDNA suggests that NRTIs cause mitochondrial dysfunction by means other than through inhibition of DNA polymerase- gamma , whereas disruption of expression of lipid metabolism genes offers an explanation for NRTI-induced lipoatrophy.